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•  “What  we measure  affects 
what we do; and if our 
measurements are flawed, 
decision may be distorted” 

•  “We are almost  blind  
when the metrics on which 
action is based are ill-
designed or  when  they are 
not  well  understood.” 

Society 
(S;glitz,,	
  Sen	
  and	
  	
  Fitoussi,	
  2007)	
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Credibility 

•  Failure to provide convincing 
evidence of the overall quality 
of environmental information 
can have serious 
consequences in 
environmental decision 
making. 

•  Particularly when “economic 
and litigious forces intersect 
with broader societal goals in 
a regulatory 
crucible” (Crumbling, 2002). 



Questions remain 
about the ability of 
monitoring systems 
to provide reliable… 
data and information 
about the condition 
of natural resources 
(McGlade, 2010)  

Costs 
(aPer	
  EC,	
  1997;	
  Moffat	
  et	
  al.,	
  2008;	
  Mirtl	
  et	
  al.,	
  2010)	
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•  Improvement of methods 
–  Integration and 

harmonization of monitoring 
methods 

–  Definition of Data Quality 
Requirements 

•  Controlling and testing the 
actual quality of 
monitoring data 
–  Intercalibration exercises 
–  Training and assistance 

QA/QC activity 
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In relation to: 

•  Acceptable measurement 
errors; 

•  Acceptable frequency of 
wrong measurements; 

Necessary for: 

•  Documentation and 
monitoring of data quality 

Setting of Formal Data 
Quality Requirements  -DQRs 



Quality Control 

(CEAM and WSL, 2009, 2010) 

Photo Field 

Training Fresh material 
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•  13 field-lab QC 
exercises undertaken 

•  102 variables tested 
•  265 field/crews and 

labs involved 

Quality Control in FUTMON 

Participants 

Variables tested 



•  Importance of data quality 
•  QA/QC activity under Life+ FUTMON 
•  Data quality: before (during) and after 

the FUTMON project  

Talk outline 



•  Before FUTMON 
–  Scarce attention 

paid to statistical 
monitoring design 

Monitoring	
  design	
  

–  No attention paid to  
formal defintion of 
objectives 

•  FUTMON 



•  Before FUTMON 
–  55% of 

investigations  
–  33% of variables 

•  FUTMON 
–  100% of 

investigations 
–  66% of variables 

Data Quality Requirements 
Extended 



•  Before FUTMON: 
–  5 investigations 

covered 

•  FUTMON: 
–  10 investigations 

covered 

Augmented Quality Control 



Data quality documented 

Data 
Quality 
Limit 



…still gaps remain 

Data Quality 
target 
achieved 

Data Quality 
target not 
achieved 



•  Unprecedent QA effort. An unprecedent, large 
amount of QA/QC activity has been carried out 
under FUTMON. 

•  Credibility and defensibility. It is now possible to 
document the quality of forest monitoring data for 
all the investigations. Improved data quality is 
obvious. This helps making results defensible.  

•  Further effort needed. Despite the progress, QA 
gaps remain. Field sampling,field observation and 
DQR settings need additional effort.  

Conclusions 
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